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3 1 SE5£tt®l 6 J: 0 i *t£ 1 WfcRW . BflKtt BR 3 
fc*lBW!fcll6*>Hlfc, #8IJSI4S:f£tf, £0#»«4 
fc.Ta, Re, CuTi, S iC. W, NiP, Z 
r.Tl. t5j:t^C«5*l«fcU2«SUi*±** 
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M*i*ilHtoiafflJ 

setsisiLJt*isaffiR*«z.. B^aHfiR^iffi 

<Ofl|K. #$JBI#tSttf>ft, COftftBta*. Ta, Ft 
e, CuTi, SiC< W, NiP. Zr. Ti, fci 
VG <T> 3 *> 1 «* fcfi 2 «£Uh£±jfc» fc f* t»tf5T* 

& z t imti-im^mm. 

*«HOl«Wl5~2 0 0AT*Sii:*1*af:1-S« 
C If 3 ] n«3K 1 1 fctt 2 «£»<^B$(£» 

[111**4] IWSH-3«>d^"«i*»lWJW> 
Gft^l 0~5 0 0AT'fcS£i£#8i-fl> 89^1518 

ffirpifiKtftS^ft, COTiiirtBlttKTifiR**. Cr, 

iftacrtTi, Mo, w, voa*>i«ja±.S:aaiD 

®f*ffittJK*\ C rOMW 1 2-2 5at%, P t 
C0***#0 — 1 5at%. Ta^$i*l-1 0a 
t%. Zr, Re. Cu, fc«tX/VtfOo *> 1«GU:0* 
*W0-10atX. HHWCofrfcfriCo^Afc 

*. 

[0001] 

t!> t <OT* 0 , mz, J A Xftttfcftftfcffi»iE8« 
[0002] 

tasrt^«flss»tt*«±ca«tc*f l*¥(cei*i mm 

^««60«^t= ± o y 4 xafltfln*-* ztifihl 
ifceqaRtWLSittEiaiLJt, stores 



6 ssHcHRWKffl v ^ ftt v *& mmmxm z * <o & a 

[0003] 

■c* ^ t > <oT*< . J: o y -f x^tticjgn/cis^ieisjei 

[0004] 

ft. C«0^Ji)K*>*. Ta, Re, CuTi, SiC, 
W, NiP, Zr, Ti, tHVC0)$ % 1 «4^i2 
SJSLhSr±J«*t-r4 tWTft4a«K«»*t J: 

OffirtJKttJSTWSr, Cr. *fe«Cr(CTl, M 
o. w, v<r>ohimX±*miLtz.it±*3Effitb-r 

^1-2-2 5 a t%, PtO£3W0~l 5a t 
%. T a<7)^$*»' 1 — 1 0 a t %, Zr. Re. C 
u , tS&l/V<Do1b 1 nVJ±<7)ttmt) { Q~~ 1 Oat 

[0005] 

fflgl±C. fflrtffitt^T«2. ffil*lKttJg3, 
K4. #Ktt«M8!»5. Si»ttfflt6, i=i:l/«a®7 
S-JRWBSL-C^rit^T**. SSltLTti. Ni 
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*7$y?&fc>^£&t><0£/8^l>.Ifc#T'£l>. & 

[0006] BBrtttttiTFilMB 2 tt. ffil*]®l4J8 3 I*]?) 

fcteCrCTU Mo. W. Vtf) o % 1 8£lh£8fc&0 L 
tc&kZ£&#b?H>cobi'&<MJ s . ffirtfi&ffl&3<o 

S a B aieiSlttfa]±^ia^*^#^ U\ Cr.Cr 
/TiJ^A. Cr/Mo|^i Cr/Wi^i, i 
fcttCr/va^£fflV^4>3Mffia"C&i. ftft^lfc 
LTte, Ti, Mo, W, £fcliV£7>&3Wl~4 0 
at%'T'£>9, »«#C ri>W4C r^MUfJ: 
fctffSi.. BrtiSttKTfl!!lS2^ff^ti. 10-10 

ooAfcT&w?2U\ ^ti^mm^a^x , ± 

l*#fcli3RJ*#* 5 0 a tXSrHAT *tri-tt» 
■f. 

[0007] ffl(*HKffl&3ii, *<3»fl:gJMS#±fcffl 
1*1 vvfct><0T**. Brt«ttli3<i»5*fflOffii 
fcJWWHfc l/Ctt* Co/Crl, Co/Cr/Ta 

Co/Cr/Pt/Tal, Co/Cr/Ni/P 
t/Tal. Co/Cr/Pt/Ta/Zr|^* 

mztmti. *x%mz. cr<otwi2- 

25at%, PtcO-i-W^O-l 5at%, Ta«t 
tf* i l-10at%, Zr. Re, Cu, tiXW?) 

?*>iaiaj:^*** s o-i oat%, aB»««co*» 

3<7)&!&*)Hc&, 1 50 0-4 0 00 OecOiSBCK 
JW £ £ * fc® l*!S81iffil 3 OSSH-ffcMIf 
SBrTttl 0-1 0 0Gumk-rZ><7)tf#t Lv\ 
[00 08] #Stl£4ti, SBBttH6«)liAOc|y« 

W)Wt, tfJOUOJftfifcl/ai. Ta. Re, C 
uTi,SiC,W, NiP.Zr,Ti, fcilA'CO 

£>. ;:t^5CuTi fc(iCufccktn*ia>£> 

ifcNiPfc(iNi*5«ktfPa»$>$:S-£& 

[0009] *«R40Jf$(i. 5-200Afc-f I><0 

wmftcDm&m$tii £• t offiflssttR 3 ojuhk set 

£fc, 4HBK4*>ff$#2 0 0A£tt*.6fc. ®l*]£8te 
Mt 3 fc 3£ffittiR 6 O HSKg£#* S < * 0 . H£»* 

[0010] #«tt+ISW5UL SSBHMRerafitflE 



fltt**fcCft#*t>Ofc1-4fctf>*>fctfr*\ hcpl 

a*^4#«tt*m!WBv^*u co/cri c© 

/Cr/Ta|, Co/Cr/Pt/X£(X:Ta, 
Zr, Cu, Re<0-5^ia4fc«2Si2lfc) <7)-£:&£ 
m^ZntfmtCbh . C rffl*W2 5-5 
0 a t %, P t<D*£-*#0- 1 5 a t %. X<3*3* 
#0-10 a t%, »a*>'Co*>^.SCo^±i 

mmm uzzmmmb ixi>x<<\ 

[0 0 1 1 3 IHBtt+ISWSOWSti. 2 0-400A 
bth^tmt lv\ ZcomZ&2 0 A*tt?&« fc , 

sir 6 co^jswrnefc^t *<oii*iii>itt**an^f 

»fe^*8«IEfl*»*<oji*y'fX*«i|Hiirt* 
fc-WuMfe*. 2fc> £*>»S#4 0 0A£jtt£4fc. 

mmm 3 fc ss^ffis 6 <mmmff±z < % 0 , 

[0012] ft&m4 fc #Btt*IM 5 o^tuw. t 
**^iBrtBffli3fcSiI»ttJR6W«BIEWi, 10 

^sooAt-f u*. znmztfiokjm 
x-hhb. mwm 6 ^aiitoifcwaiL** <* 

CcOJf$**5 0 0A*»i*-fc. iBrt«ttl»-3f:Slt» 

[0013] £CSttJR6(2. *0»fl28**i#*«fc 
*t L±fcSiS^riBl(CTp] \, ^ t COT'S) S . fiiimttffi 6 <7) 
W4fcLtt±, Co/Crl, Co/Cr/Tal, C 
o/Cr/Pt/Tal, Co/Cr/Ni/Pt/T 
a&, Co/C r/P t/Ta/Z r^JfflUSC 
fc**?**. +T-i>#£, Cr«tWl6-3 0a 
t%. PtO^¥* J 0-l 5at%, TacO**$* f 
2~10at%, Zr<0-&»s?A>'0~5at%, 
Co^^^SCo-^Sri^^fc-rStcO^fflV-vSCO* 4 
^f4Lv^. SfflKffiK6^fflK*Hc(i, 1 500-4 
0 0 0 O e cr>&mizWLj£f h<ntm t U\ SfcSifK 
ffiK60)l$W, 1 0 0-1 00 0 AttWWiL 

w 

[00 14] ffiSM7ti, ^-^y*»f>^rl.{,<ofctS 
<0**#4LV\ «aH7<0W5tt, 20~100AfcT 

mmtLw it, RgK7±«i, 

^»;x-r^ ( P F P E ) *if*»(S>?5r4jH»K*»lfi-f 
Sdfct,^TigT'?>l». 

[0015] JJEfllja<0«S«e««*2:»S-f 



(4) 
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cooi6] um^m^mmmzh^x^ aw 

«tt«3i:SlBBttR6^3BIK:^«R4*Rtt. 
8i&4£. Ta, Re. CuTi, S IC. W. Ni 
P„Zr.Ti. H}LVC0>i-himtttt2WXki 

4Xi{&TZ<£hZbtfX-%h<. 
[00 1714HOI4*. ±E*m*»<946t«)t-r* 

;b*>. flfcHUflttflk LT S i C. N i P, CSrfflV^ 
#(W4k, *»±{;:»j«3ix$#8tt+ISW 
5 *«l!»n»I*)tt MElftltttflWut fc k «r 0 , * 

aWB.l9tc<v>. 

[00 18] -*fc. M4^)ffltLtTa, Re. 
W. CuTi. Ti. Zr£JflVtf:#&fcW:. ^itA>« 

J6. #»tt+flOT Stf^jftiWHCfc^t ( 0 0 2 ) ffi 

itoL^^**. #itii4 

If 5*<( 0 0 2 ) EflrUfc*£fc* #8tB?4 fc#Btt+ 
kfrifc*?**. HMS8Ett+IBW50Ei*ltt* J l>l±'f« 

BSttJg 3 CH t#x tr 9 * y *;uW*cjS*-f 6 z t 

o T SBKttK 6 OBJHISIfeWW) fit v * * fc #i 
[00 19]**:, ffirtffitt)ST«!K2$:. Cr, ifc 



HtCrfcTi. Mo, W. V<7>? *> l«3LJitttlLfc 
££#>fe&Sk<7)kL. Sl*!«ffi832:. Cr*)*** 
#12~2 5at%, Pt^WO-l 5at%. 
Ta<O^Wl~l 0at%. Zr. Re. Cu. 
j:VVO^*>iaiU±<0^$^0~10at%. S3 
#Co*fcfc*Co££«:±j*#k-r*fcOk-f*.Lk 
tJ:->T, 1Hrt«ttil3^li*ErtIttS:ftff*.t>Wk 

[0 0 20] ;^KK4kS««Ettai6<0lSI 
C. hcp«jt^*-ri»INStt+fg!S5$riSttS;ktc 
ioT. |S]t:<hcp«jt2:^-ri.Co^^>f> : 5r& 

asuttrttsw^ m#sj xz&TZithzbtfx-z 

S. 

[002 1] 

[HS6CT] (SfiH^l~l 7) *ffi(cN i P 
(IJl5Mm) £#«Lfc7rt'S-'>*£Aa68 (E 
g84mm, JISO. 8mm) O^BC HWpl&fflS 
Ra#l 5 Ak*4 J: 3CX#-»'*f^Xf.*im8 

( 7 *>VJ<ft£L 3 0 1 0 ) <0f-v WfiK-fc -y h Itz. 

y £ JQESCiff 2xi"0-TPak** *T*BK 
U SRI £2 0 0'C£T-Hn&L*:f£. 1-h 
IC, ffirtKtt^T*^2.(JI§2 0dA) , ffif*]«14B? 
3 , #fU8S4 . Co-40at%Cr ( C o 4 0 C r ) 
^fe^rillMaaHt+ISW 5. Co- 1 8at%C r-6 a 
t%Pt-3at%Ta ( C o 1 8C r 6 P t 3 T a ) 

a«»Kii6±cti, ?[«?^~ J?$i oo km 

JcWWWtSWlL. P F PE*»^4«tM (J*S 2 0 

[0 02 2] 19)*»R4. ifett^ 

Ktt+^Ji 5 sr^tf^ k CI51>ttinfe0l 1 - 1 7 k P 

mz ix msgEaam ztmtt:. 
[0023] m^ummcom,immmm^m 

mzm^Mta (mr> &£mmm&^ •> 

Vif&K mm®%.2 4 0 k F C I (CTWEL'fc. S3 
®B»Sr*lC*rr. SNR (Signal No i s 
e Ratio) *ffl3et4IRtai. 04***5©** 
k Ltft-^S (Signal) SrSSSLfc. 

[0024] 

1*1 ] 
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[0025] Si i'O, #811814 SrIStt. :«Ta, 
Re. CuTi. SiC. W. NiP, Zr.Ti, & 

mis & 3 o o a t ttzMMm 1 2 nassssmmt . n 

[00 26] 

imam: umwitzx^z. *jtwmtsa 



4XW&\zmxlzi><7)b%h. 

[an ^wMcommmm^-mmm^t- 



i 2 • • -iHrtaturFJftii. 3---Brt«tt 

R. 4- ■■■»*« 

5---*Wtt«MB]*. 6 •••*!»«« 



